Background: Findings on socioeconomic health differentials in youth remain fragmented with the role of cumulative and interaction effects of different forms of health resources not well understood. Methods: European KIDSCREEN data were analysed to explore effects of material and non-material resources on subjective health in The Netherlands, Hungary, and the UK. Results: Regression analysis revealed significant main effects of economic, social, and cultural resources on youth health. In the UK an interaction effect between economic and cultural resources indicated a conditional relationship between material and non-material health resources. Conclusions: Exploring the combined impact of economic, social, and cultural resources may contribute to our understanding of health differentials.
Introduction
Social inequalities are a major and even growing problem in all European countries [1] . Today's empirical research on social determinants of health strives to discern the components of socioeconomic status and estimate their relative effects on health [2] . In doing so, most studies have investigated adult subpopulations focussing on main effects of income, occupational position, and education [3] [4] [5] [6] [7] [8] .
Interactions between those variables have yet received less attention. In research on social inequality and health among adolescents, several studies have provided evidence for main effects [9] [10] [11] [12] [13] [14] [15] [16] , yet again paying little attention to interaction effects. However, there is considerable evidence that at least for adults, interactions among different forms of resources can play a major role in forming individuals' self-rated health [17] .
In the present study we apply a rather simple working definition of health resources as the means individuals have available to improve their health and wellbeing.
Theoretical guidance for our explorations of interactions among health resources comes from French sociologist Pierre Bourdieu [18, 19] . Bourdieu explains how the interplay of economic, social, and cultural capital functions in the social re-production of inequality. While economic capital is at the roots of all social inequalities and social capital is key in activating resources through powerful networks, cultural capital is needed to know how to successfully engage in the struggle over power and privileges [20] . Economic capital (measured most often as income) and social capital (e.g. membership, trust, mutual support) have been found in empirical studies to be associated with health outcomes [21] [22] [23] [24] . More recently also cultural capital (education, knowledge, skills) have been linked to advantages and disadvantages in health, health care utilisation [25] , and health-promoting behaviours [26] . Correspondence In the present study we approximate the three forms of capital through measures of economic (finances), social (mutual support and help), and cultural (education) resources. Data from three national samples were analysed to explore the effects of those three different forms of resources on youth subjective health. Our selection of countries was based on a recent UNICEF report presenting a list on overall child wellbeing [27] . From that list we selected data from the top ranked (Netherlands) and the two lowest ranked countries (Hungary, UK). Our assumption was that economic, social, and cultural resources each are associated with adolescence health in nations with good or poor youth health. We explicitly explored the data for interaction effects of economic, social, and cultural resources on health status.
Methods

Participants and sampling
We used cross sectional survey data from a multi-national study on Health-related Quality of Life in children and adolescents in Europe (the KIDSCREEN project: http://kidscreen.org/). Data were collected in 2003 from adolescents aged 12-18 years and their parents. In The Netherlands, telephone sampling of households (random-digital dialling) was combined with mailed questionnaires. School sampling was employed in Hungary where schools were randomly selected in each geographical region. In the UK, telephone sampling (n ¼ 315) as well as school sampling with survey administration during class time (n ¼ 596) was applied. Overall response rates were 42.2% (n ¼ 911) in the UK, 68% in Netherlands (n ¼ 1208) to 90% in Hungary (n ¼ 1860). For more detailed information on sampling methods and results, see Berra et al. [28] .
Measures
Subjective health was assessed on a standard fivepoint scale by asking adolescent to rate their health status (''How would you say your health is?''); answer categories ranging from ''excellent'' to ''poor''. Given the typically low counts of poor health in young age, the two categories ''fair'' and ''poor'' were collapsed The final variable ''subjective health'' is coded on a four-point scale ranging from ''excellent'' (4) to ''fair/ poor'' (1) . Economic resources were assessed by asking adolescents about their own financial means (''Do you have enough money to do things with your friends?''; yes/no). As for most adolescents their own educational status is not yet completed parental education was used as a proxy measure for adolescents' family based cultural resources. Educational degree of each parent was assessed using the International Standard Classification of Education [29] and, based on the value of each parent, a mean sum score for both parents was generated and collapsed into two categories (high/low cultural resources). Social resources considered four questions: ''How often: (1) have you and your friends helped each other?'', (2) ''have you been able to rely on your friends?'', (3) ''how many people are so close to you that you can count on them if you have serious problems?'', and (4) ''how easy can you get practical help either from your family/friends/neighbours if you need it?''. These variables were summed up and a binary indicator for social resources (high/low) was generated based on the distribution of the histogram. According to our focus on explaining health differentials through resources, each of the three resource measures was coded ''0'' for a substantial lack of resources (not enough money to do things with friends, low social resources, low cultural resources) and ''1'' for no such deprivation (i.e. high resources). Dichotomising all explanatory variables facilitated interpretation of the interaction effects.
Statistical analyses
Univariate analyses were carried out to describe the sample. Correlations of all variables were conducted to check for meaningful associations. Ordinary least squares regression modelling with interaction terms was used to estimate main and interaction effects of the three forms of resources on adolescent's subjective health. Sex and age were included in the model to control for confounding. Analyses were conducted separately in all three national samples.
Results
The total sample consists of 3979 adolescents (44.3% male, 55.7% female). Younger adolescents (12-14 years) show a mean age of 13.02 years (SD 0.801) and older adolescents (15-18 years) of 16.06 years (SD 0.963). Of all adolescents, 16.7% report excellent health, 35.4% very good, 41.5% good, and 6.4% fair/poor health. Among their parents, 37.6% have completed only lower secondary school indicating low cultural resources in the family. About 18.7% of adolescents are poorly stocked with social resources and 11.1% report insufficient economic resources to undertake leisure activities with friends. Bivariate correlations indicated positive associations among all resource variables and among resources and our subjective health outcome measure (statistics are available upon request from the authors). The main results are presented in Table I . In all three countries, economic, social, and cultural resources showed positive effects on adolescent's subjective health with significant coefficients for main effects ranging from B ¼ 0.191 (social resources in Hungary) to B ¼ 0.374 (economic resources in the UK). No main effect of cultural resources was found in The Netherlands. Social resources remain strong predictors in all three national models even when all resources variables plus their interactions are included. The cumulative effects (sum of B-values) of all significant main effects yielded an additive resources effect of 0.512 in The Netherlands, 0.660 in Hungary, and 0.935 in the UK respectively.
Subsequently added two-factor interaction terms between family financial resources and social support as well as between parental education and social support didn't show any significant associations with self-rated health (Table I, lower part). However, in the UK a significant interaction effect of family financial resources and parental education was observed. The effect size of the interaction was B ¼ 0.786 (p < 0.01). This interaction effect (constructed as a dummy term) accounts for most of the educational effects in the model (parental education plus the interaction). Adding this interaction term leads to a substantial decrease of the significance of B-coefficients of the main effects of family financial resources and parental education (main effects now below the 0.05 significance level). The standardised coefficient, which allows comparisons with all other variables in the model, was Beta ¼ 0.146, thus in strength only second to the main effect of social resources (Beta ¼ 0.200). The absolute and relative strength of the interaction coefficient indicate that economic and cultural resources depend on each other in their effects on youth health. More concretely, they suggest a particularly strong effect of low parental education under the condition of low family financial resources (p < 0.01). Further regression coefficients are presented in Table I .
Discussion
This explorative study is to the best of our knowledge the first to report on the single and synergistic effects of cultural, social, and economic resources on adolescent's subjective health. It showed that the availability of material and non-material resources has a significant influence on adolescent's subjective health in countries ranking high (The Netherlands) or low (Hungary, UK) in child wellbeing. More specifically, the findings indicate that cultural, social, and economic resources each are positively associated with better health.
Comparing single main and additive effects of the three forms of resources on health, we found strongest social variation in the UK and lowest in The Netherlands. Cultural resources showed considerable main effects in Hungary and the UK but were not significantly associated with adolescent's subjective health in The Netherlands. This indicates that cultural resources in the form of parents' school education may be less a discriminative factor for subjective youth health in The Netherlands (a country ranking high in child health) but more so in the UK and Hungary (two countries ranking low in child health). Such results add to ongoing research on the relative importance of various forms of social determinants of youth health in European countries [30] and indicate that the effect of cultural capital on health may depend on societal conditions such as general relevance and meaning of educational degrees, and distribution of material affluence. However, such issues would deserve more detailed explanations based on specifically focussed studies. The statistically significant interaction effect in the UK sample indicates that co-occurrence and interdependency among economic and cultural resources may lead to aggravation in subjective health in those adolescents living in deprived conditions. This result can be explained by referring back to our introduction and Bourdieu's theory of capitals and social inequality [19, 31] . Applied to health, capital theory suggests cumulative and interaction effects of economic, social, and cultural resources in the reproduction of health inequalities [26, 32] . In line with this perspective, recent research has advocated for including measures of cultural capital in explanatory approaches to social inequality in health and health behaviours [25, 33, 34] . In our study the disclosed interaction between low family financial resources and low parental education in the UK may reflect part of the interplay among the different forms of health relevant resources in everyday life. For instance, lower education often leads to jobs with a lower income. Similarly, insufficient family income is often associated with lower education, for example through not being able to pay for additional tuition alongside standard schooling (an increasing patterns in many European countries) or through not being able to afford residencies in districts with better schools (a problem particularly relevant in the UK). These kinds of resources interaction may lead to vicious circles of social disadvantage. In such conditions, adolescents may perceive their future chances and capabilities as rather limited [35] [36] [37] . Pessimism and frustration can be expected to leave a mark on the health and wellbeing of those who grow up in economic and cultural deprivation.
The study has some noteworthy limitations. Small sample sizes and varying sampling methods do not allow for more precise estimates of the distribution of resources. This limitation may induce some restrictions. However, as it was not a goal to obtain true distribution scores but rather to identify possible main and interaction effects of different forms of resources, those restrictions are not likely to hamper our general conclusion. Another shortcoming is the use of measures of social and cultural capital for which we have only rough approximations available.
Applying educational degrees appears, however, acceptable as a summary measure for cultural capital [19] . Our four measures of practical and emotional social support from family and friends have not been psychometrically tested and their meaning in terms of social capital is assumed here on the basis of plausibility.
Conclusion
The findings of the present study provide preliminary empirical support for the basic assumption that cumulative and interactive effects of economic, social, and cultural resources are at work in determining the chances of good health among adolescents. As for practical implications, the present results indicate that adolescents in the UK growing up in conditions that combine low family financial resources and low parental education seem to be an especially vulnerable group with regard to health. While our findings are based on a restricted database and a rather simplified model, they can provide starting points for more focussed research, that would help to elucidate the role of interaction effects of material and non-material resources on adolescents' health.
